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Project  8C  was  detifsed  to  detemiM  directly  th# 
effects  of  •  hlgh-e]titude«  hich>yield  nuelcer  detonation 
cr.  an  operational  reentry  vehicle 'a  (Ti/V)  heat  ehield,  cub- 
structure,  eni  selected  internal  eossponents.  Two  nodified 
vehicles  were  to  arried  aboard  a  Thor  booster, 
separated  from  the  Thor,  and  exposed  t 


The  vehicle  design  included  an  attitude  control  syateir 
tret  oriented  the  vehicles  aide-on  to  thr  burst  and  a 
oarechute-flotation  syetem  for  recovery.  Instruments 
centained  on  or  within  the  vehicl*  were  to  measure  tctal 
mom*ntui!iimi|[||||mmPvariotts  response  modes  thr 
vehicle,  the  eriantation  of  the  vehicle  with  respect  to 
the  burst,  and  th  radiation  environment*  Aircraft  and 
ground  atationa  were  aet  uo  to  optically  track  the  vehicles 


. 
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CHAPZER  1 

mBcoscnw 

1.1  OBJECTXVES 


The  eecondary  obJcetiTc  of  the  project  was  to  tteaaura 


aalaoted  atruetural  and  aaterlal  roaponae  aodaa  xaaulting 
fron  tha  affeeta  of  the  veapon^||mm|| 

^  1.2  BACKGROUND  AND  THEORX 


zvspoBMt  art  not  m  roodilj  alanlatod  or 


eorrolatod  with  tho  roal  eaaa  aa  atmetaral  xaaponaaa 


Figure  1.1  Deieminatlon,  fracture,  and  bond  nq^ture  after  exploalre  teat  (AVCO  Wilmington  6997-0). 


(t>) 


Figure  1.2  Final  configuration  of  cylinders  with  stiff  outer 
layer  after  explosive  test  (AVCO  Wilmington  6658). 


C>!A?Tr.P.  2 


PRCCFDUFE 


2.1  SMCT  PATTI CIFAT7CK 


T‘'ir  project  participated  during  Shot  Star  Fl«h  at 
Jchnstnn  lalendl.  In  this  teat  a  Thor  booster  vaa  prograinced 
to  oarry^mm^warh^ed  on  a  trajectory  thet  positioned 
weapon 

The  Thor  carried  two  I^*a  and  one  ln«truaent#d  pod 
(Project  8B}«  These  were  to  be  released  during  accent  so 
es  tc  position  t^e  Tehicles 


The  activities  at  the  test  site  consisted  the  fclleving: 
disassembly;  final  checkout  of  instrumentation  and  components, 
and  reassembly  preparetory  tc  isating  to  the  Tbor  booster; 
participation  In  the  countdown  to  Bonitor  teleaetry  and 
lockout  sultehea,  and  to  sssurs  the  controller  that  the 
project  was  ready  to  £o;  preparations  to  eoordlnats  the 


recovery  plan  with  other  egeneies; 


20 


ion  von  incorporated  in 


^roD  anajjsia  o1 
(ippeniix  a). 


2.2  INSTRUMENT ATIOK 


This  Instruaent  csntiAted  of  •  plastic  p3ug  loaded  with 
fine  meta]  partielea.  Two  ateel  ringa  were  inserted  oireua* 


2.2^  Areentc  Attitude  Senior.  Capeulee  of  ereenic  were 
placed  in  ^/^-incb-diemeter  bolee  drilled  in  e  polyethylene  half 


cylinder,  1  inch  in  hei|^t  and  1.75  inches  in  radius  (see  Figure 


•*>>^**f 


2.5).  A  strip  of  gold  foil  was  placed  over  tiie  carved  portion  (tf 
the  block.  Six  auch  aensors  were  regular^  spaced  aroond  the 
outside  of  the  recovery  package  tunnel  in  the  flare  ares.  Badio- 
aaaay  of  tiie  varioua  arsenic  capsules  and  gold  foils  would  indioate 
the  attitude  of  the  vdiiole  widi  re^teot  to  the  burst. 

2.2.3  Tnnyatan  Ball  Attitude  75  Sets  of 

nautron-eenaltive  folia  uere  apaeed  ever  tbv  surfaoe  of 


a  6-inehHllanater  tungaten  ball.  Badieaaaay  of  the  folia 
waa  to  Indleate  the  direction  of  the  high  energy  eoaponent 


2.2.4  SPhll  Qtmi»  Total  BoasnUai  %m»  to 


be  ueasured  by  Introducing  a  nunber  of  Indenter 


(Styrofoan)  eellar  vas  booled  directly  to  the  aliwli— 
backup  structure  in  the  nose-eyllnder  Interface  region^ 


plaoenant  between  the  inner  and  outer  atrueturea  ean  be  obtained 


by  MCMaln^tion  of  iBoreoslon*  in  th«  eoDar. 


2.2,10  I'our  standiird  •mine  •nd 

^in;  iaoaet  deteetora  vere  installad  ^P|||||||[||im[||||||||^ 
imHimil  TheM  inatxvBMita  operate  on  the  pieao-eleetrie 
nrinelple.  (jOurlnf  ground  impaet,  the  ahoek  eenaea  the 
er/atel  In  the  impact  detector  to  wait  an  aleetrie  aignal 
which  detonatea  the  warhead.)  7or  thia  experiBant,  the 
eapaeitanee  and  eleetrleal  output  of  the  pleso-eleetrle 


erjatal  waa  ■aaaurad  undipr  a  known  abode 


mr9  Hulekw,  35-n  Kiteb«U  Botifla  pietur* 

ballisiie  ela*-t«l»Mep«,  s^MiraMUr,  bcrtslfht, 

UA*  !■•€•  «rthieflB,  rapld-Mta  —ithrc— t.w»  hicb-«p»«d 
MiUUda#  ind  ridi— tT» 

Oround-toAMd  •qulpMnt  ineludad  K-24  and  ld^»-«pMd 
Kllllkin  ■stioa-pletttr*  e«ara»  plee«d  aa  top  af 
m^d  balXlatie  eaaaraa  loeatad  1  ka  apart  ea 

Oratiac*  aara  ^aaad  aa  tha  1-24  aaaaraafll 


Scperatian  Slynals.  The  tine  of  aeperation 
fros  the  Thor  vas  aonitored  by  ineludine  two  aeperation 
aidtehes  in  the  apeerr  assoBbly.  One  aeperetion  airnal 
va&  tranamittcd  vie  Thor  TA*  7be  other  aignel  vaa  trana- 
mitted  by  an  Thl/Fh:  one-channel  TA  contained  within 
adapter  throaeb  a  atub  antenna 


2.7-30  ^ 


Figure  2.6  Balllstlo  qwll 


CKAPT2?.  3 
RESULTS 


The  Thor  booster  earrylns  t*./o  Project  SC  RA's  one 
Project  63  pod  lifted  off  at  0C46:16*8Z,  20  June  1962* 
ipproxinately  1  lolnute  latery  after  reaching  an  altitude 

of  about  30.000  feet,  the  miaaile  blew  up.  The  cause  was  determined 
to  be  recirculation  of  hot  turbine  exhaust  gases  up  the  aide  of  the 
missile,  destroying  the  integrity  of  the  missile  structure  support¬ 
ing  the  main  engine.  The  telemetry  equipment  associated 
uith  the  separation  rufitehes  continued  tranedtting  until,  it 
is  believed,  the  vehicles  ixapaeted. 

mmnnmiimiip  ivv  was  to 

Thorium  stopped  radiating  at  X49t23*7ii»  This  R// 
was  not  recovered.  RA  which  was  attaclied  to  Thor 

imp  stopped  radiating  at  apprazlnatoly  0S49O1Z.  RA 
was  found  on  Johnston  Island,  on  the  taxivay  about  150  feet 
due  north  of  Building  327*  Tho  vohielo  vms  cru^d,  twisted, 
ani  ruptured  ityon  ixapacti 


a 


No  data  was  obtained  by  the  project  because  of  this 
failure. 


)IX  B 


The  attitude  control  igrstoo  eoatainod  In  the  test 

piteb*Q)in  systoa* 


vehicle  was 


Recovery  of  tho  toet  vehioloe  following  oxpoaure  to  the 

* 

nuclear  detonation  waa  to  be  provided  by  a  vehicle-contained 
recovozy  ayetem*  Tbo  qratem  consisted  of  a  ribbon  brake 
chute  for  initial  decoloration  of  the  vehicle,  a  24-^oot 
ing-<n  ohute  vfaieh  was  deployed  first  in  a  reefed  condition 
and  later  diareefed,  a  flotation  bag  to  bo^  up  the  vehicle 
following  entry  into  tho  wattf ,  and  location  aids  inci  tiding 


A  SARIH  beaooiif  aad  ma  djrBiiiarkar* 

B*1  JilTlTlIE  COniBOL  SZSXEM 

Tha  Attitude  oootrol  (qrBten  for  the 

vae  deelgned  to  Aeeure  AeHmiii  eldo-oa  Tihlole 
pareeeatAtioa  to  the  auolear  detonetion^  thus  preoLidixig 
an  Aft>«nd  presentAtlon  end  Asaurlag  a  xeoatry  Attitude  of 
appradjDAtelj  90  degreea*  The  attitude  ooatrol  sTAtea 
aeleeted  for  the  test  siailer  to  the 

ooatroi  gjrstem  desipied  for  the  lOautenan  Whidi 

ooaaiats  of  a  pitoh  sad  ipia  ajgtuu  utilising  solid- 
propellaat  rooket  aotors  to  rotate  aad  stabilise  the  uehiele 
ia  its  proper  orientetiod* 

The  pitch  aad  ap^  eyatem  for  orienting  the  vehicle 
VA8  an  open-loop  aysten* which  .operates  in  the  following 

'i 

naanert 

1«  in  acceleration  switch  sensing  2  g  during  launch 
closes  and  connects  the  initiating  squib  of  a  squib  svdtch 
to  A  drjroell  battery,  thereby  initiating  the  squib  awitch. 
Closure  of  the  aqpib  auitoh  oonnsots  the  output  of  the 
Attitude  oontrol  themal  batteries  to  tho  attitude  control 
tlner  switches,  thus  aming^  the  attitude  control  qrstenu 
2«  At  physical  aeparatlon  of  the  yehiclo  from  the 
booster,  a  snparatioa  switch  closos,  connecting  tho  dry-cell 

battery  output  to  another  set  aquib  ewitchea  end  thus 
operating  the  squib  switches*  Closure  of  the  squib  switches 
connsots  the  thexmal  battery,  initiating  squibs  to  ^e  output 
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J 


of  tbs  diy-oell  battezy,  and  re  suite  in  aotleatlon  of  the 
themsl  batt^* 

3«  The  thermal  batteries  riae  to  full  output  voltage 
in  apporoKlBaboly  0«8  second  end,  in  so  doing,  iaitiato  tho 
tiaer  suitbbos* 

4*  One  and  ODO<4ialf  seeonds  after  Initiation  of  tho 
timer  switch,  the  timer  switch  pitch  oontaets  oloso  and 
electrically  initiate  a  solid^opeUant  rodkot  to  iapoae  a 
pitch  rate  on  tho  vehicle* 

5*  One  and  one-half  seconds  after  the  olosuro  of  the 
pitch  contacts,  tho  retro-pitch  contacts  close  and  initiate 
a  second  aolid^iropollant  rocket  opposing  tho  pitch  rookot 
and  offectivoly  cancelling  the  pitch  rate* 

6*  The  vehicle  ie  now  oriented  in  tho  prppor  attitude 
and  the  spin  contacts  of  tho  timer  initiating  two 

soUd-propollant  rockets  mounted  as  a  TOtplo  about  tho 
vehicle  spin  axis*  Tho  solid-propcUant  rockets  accolcrato 
the  vehicle  about  its  sjdn  axis  to  a  ^pin  rate  of  approximately 
40  zpn,  thereby  stabilizing  tho  vehicle  spatial  attitude* 


was  eoBpoMd  of  MibeoapoMnta  whieh  vora  ehoaon  for  th*ir 
ahillty  to  vithatand  tli*  fU^it  aorlroaMut.  The  eoaponenta 
ware  arraneed  ao  aa  to  aafapiard  aealnat  praaaturca  eauaing 
a  eoapleta  ajataa  failura*  OoapoDanta  that  ware  in  tbia 
ayataa  Includad  aquib  awitehaa,  dry^-oall  battarlea^  tbaxaal 
battariaa,  Inartlal  aeoalaration  awltriiaa,  and  aaparetion 
suitohea. 


APPENDIX  C 
INSTRUMENTATION 
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C.U  ACCELESOHETERS 

Three  types  of  accelerometers  were  mounted  on  the  sonninE 
and  fusing  (A  and  ?}  shelf  and  along  the  recovery  package 
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deplo^icnt  tunnel  to  record  accelerations  undergone  by  the 
structure  as  a  result  of  the  luiclear  blast  sad  the  lll^t  eoTlrmunent 


•o  iitUised  tttMd  rMd«| 
attempt  naa  aada  at  apeetnn  ana]jiia« 
ahapa  information  could  be  obtaioad.  I 


The  Berr7  gage  mirks  mere  two  small  pamehmarks  placed 
in  th  structure  with  a  si>eelal  tool.  The  distance  between 
these  marks  mas  aceurately  determined  hy  use  of  a  Berrj  gage* 
At  the  oonelu^oa  of  testing*  the  distance  between  the  marks 
would  again  be  meaeared*  and  ttw  ehaage  in  tide  iMetanne  would  hams 


direction  of  a  line  between  the  two  points.  The  final 
dimension  between  points  must  be  measured  with  the  same  gage 
as  the  initial  readings*  or  if  a  different  gage  is  used*  it 
must  be  calibrated  to  the  initial  gage*  The  punehmarks  must 
also  be  thoroughly  end  carefully  cleaned  before  taking  a 


made  using  a  particular  dusay  gage  and  strsin-ihdieating 
devlee*  The  difference  between  this  Ixiitial  reading  and  a 
final  reading*  taken  after  the  test  using  the  identical  dummy 
gage*  and  preferably  (although  it  should  not  be  absolutely 
necessary)  the  identical  strain  indicator,  would  represent  the 
permanent  set  in  the  direction  of  the  strain  clement  in 
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unlwn  of Whoa  inakli«  tho  flaol  otrala  fi«o  rooding. 
the  length  end  else  of  lead  vLre  to  the  ectlre  end  duanor  gege 
ehould  be  the  eene  ee  need  for  the  initial  reedinga*  flHH 


C.6  FASSITE  ABMDIG  AND  FUZim  GOMFONEHTS 

Prtaaar  Initiate.  Tho  Inertial  prtear 
initiator  waa  need  to  aetifate  theflH|||^herBal  batteries.  Thej 


C.6.2  Trigger  Cireuit.  The  trigger  circuit  acted  as  an 


energy«>etoring  de'vice 


C.6.3  Blocking  Circuit.  The  blocking  circuit  acted  as 


a  iroltage-sensing  derice 


post-flight  electrical  checkout  was  to  determine  whether  this 
component  ms  affected  by  the  flight  environment. 

C.6.U  Passive  Electrical  Test  Kit.  A  variety  of  electronic 
components  (transistors,  diodes,  resistors,  capacitors)  pros- 


12 


were  teeted.M 


eiation  fzoa  the  nuclear  enviromenba.  Foat-fZigfat  analjaie  of 
Ithe  tqpe  was  to  dotexnine  the  effects  of  the  nuclear  enrlro- 


Bsent* 

C.7  mSSITELY  MDNITOREC^HPiRMDfa  AND  FUZINO  ODHPONENTS. 

Crltical^mUP  arming  and  fuzing  ccnponents  vers  eleo* 
trioally  monitored  at  qwoifle  times  durliy  the  IU|^  to 
determine  lAiether  the  nuclear  environment  affected  proper 


operation  of  the  cooqponents.  The  passive  instrumentation 
system  consisted  of  a  nusiber  of  squibs  idiich  wore  monitored 
before  and  after  the  flight*  The  electrical  circuits  were 
energized  at  specific  tlaies  during  flighty  and  if  continuity 
existed^  a  sqplb  was  fired*  The  time  and  sequence  dhning  vdiieh  the 
component  was  actuated  was  to  be  dsterminsd  from  post-llii^ 
tests. 


2,  It  laoiutored  the  frangible  grid  at  critical  tines 
curing  the  flight. 

3.  It  iconitorcc'  the  safety  and  ariaing  device  during 
re-entry. 

li.  It  iTiOnitorcd  the  inertial  tiner  svitch. 


The  passive  instrumentation  ^rstem  was  powered  dry-cell 
batteries,  adiich  activated  a  safing  squib  adien  the  acceleration 
suitch  was  closed  during  powered  fli^t. 


The  svLteh  «u  electrically  aonltored  to 


